Shear forces promote lymphocyte migration across vascular endothelium bearing apical chemokines.
Leukocyte transendothelial migration (TEM) is thought to be a chemotactic process controlled by chemokine gradients across the endothelium. Using cytokine-activated human umbilical vascular endothelial cells (HUVECs) as a model of inflamed endothelium, we have shown that apical endothelial chemokines can trigger robust peripheral blood lymphocyte (PBL) migration across endothelial cells. Lymphocyte TEM was promoted by physiological shear stress applied continuously to migrating lymphocytes. Lymphocyte integrins, intact actin cytoskeleton and G(i) protein-mediated chemokine signaling, but not a chemotactic gradient, were mandatory for TEM. PBL TEM did not require intracellular free calcium or intact phosphatidyl inositol kinase activity in migrating lymphocytes. Thus, lymphocyte TEM is promoted by fluid shear-induced mechanical signals coupled to G(i) protein signals at apical endothelial zones.